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(§4) PROCEDE POUR LA PURIFICATION DE CHLORURE D'HYDROGENE. 

(§j0 Procede pour la purification de chlorure d'hydrogene 
aTetat gazeux contenant des composes organiques aroma- 
tiques, comprenant au moins une etape de mise en contact 
dudit chlorure d'hydrogene avec un agent de lavage conte- 
nant du 1,2-dichlorethane. 
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Proccdc pour I a puri f i cation de chloru rc d'hydrogene 



La prescnte invention conccrnc un procede pour In purification dc chlorurc 
d'hydrogene. EIlc conccrnc plus particulicrcmcnt un proc6de pour la 
purification dc chlorurc d'hydrogene a l'6tat gazcux qui conticnt des composes 
organiqucs aromatiqucs, en particulicr des composes aromatiques chlores. Elle 
5 concerne aussi un appareillage pour la purification du chlorure d'hydrogene a 
l'£tat gazeux. 

Un nombre important de procedds chimiques industriels generent du 
chlorurc d'hydrogene gazeux (HC1) commc sous-produit. On peut citcr, parmi 
les plus courarnment cxploitcs, la fabrication du chlorurc de vinyle, la fabrication 
1 0 de chloromethanes et de solvants chlores dont la molecule contient deux atomes 
de carbone, la synthese d'isocyanates et la synthase d'hydrocarbures fluords. 

Cette production de quantites importantes d'HCl pose le probleme de sa 
purification lorsqu'il doit etre rdutilise comme matiere premiere pour d'autres 
proc6des. 

] 5 Ainsi, pour ce qui concerne la fabrication du chlorure de vinyle par 

exemple, le proedde de synthese par chloration et oxychloration de l'ethylene et 
decomposition thermique du 1 ,2-dichlorethane (DCE) forme permettrait en 
theorie de generer la quantite d'HCl necessaire au proedde s'il est ^quilibre. 
Dans la pratique toutefois, il est necessaire de faire l'appoint d'HCl a partir d'une 

20 source ext^rieure. Pour eviter, au cours de la synthese, la formation de produits 
toxiques et de composes organiques nuisibles a l'efTicacite du catalyseur 
d'oxychloration de 1' ethylene , il est important de mettre en oeuvre un HC1 
d'appoint qui a ete prealablement purifie. 

Des procedes de purification d'HCl par lavage au moyen de solvants ont 

25 deja ete decrites. Ainsi, le brevet francais 1417388 mentionne en toute gerieralite" 
repuration, en matieres organiques et inorganiques, d'HCl par lavage au moyen 
de composes organiques bouillant a haute temperature (page 4, colonne de 
gauche, fm du second paragraphe); la demande de brevet francais publiee sous le 
numero 2151 107 fait reference (page 2, lignes 18 a 31) a un procede d'extraction 

30 d'impuretes & bas point d'ebullition du chlorure d'hydrogene par lavage avec des 
hydrocarbures perchlores a haut point d'dbullition et en souligne les 
inconvenients; la demande de brevet japonais publiee sous le 
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numero 02137704 A2 decrit la purification d'HCl contenant des hydrocarbures 
chlores par lavage avec une solution de pentachlorethane. L' inconvenient 
commun a tous ces procedes de purification est que le compose utilise pour le 
lavage contamine a son tour l'HCl et que le rejet de ce compose pose un 
5 probleme lie au fait que l'HCl est toujours au moins partiellement soluble dans la 
phase liquide dudit compose. 

Selon le document PL-B-162910, on separe l'HCl d'un melange de 
composes organochlor6s non aromatiques dans un absorbeur, avec arrosage par 
du DCE refroidi entre - 25 et - 15 °C. 

10 Le document EP-B-0774450 mentionne plusieurs sources "externes" 

d'HCl d'appoint utilisables dans la fabrication du chlorure de vinyle (page 3, 
lignes 14 k 21). Parmi ces sources figure la fabrication d'isocyanates organiques. 
Ce document decrit aussi plusieurs methodes pour eliminer les composes 
aromatiques de l'HCl "externe" destine a etre utilise dans un procede 

15 d'oxychloration (page 3, 5 dernieres lignes k page 4, ligne 17). Ces methodes, 
qui font appel a la distillation fractionnee incluant une etape de condensation, a 
F adsorption ou l'absorption par des liquides ou des solides adequats et a des 
reactions catalytiques d'hydrog6nation ou d'oxydation presentent toutes des 
inconvenients lies, tantot a la complexity de l'appareillage k mettre en oeuvre, 

20 tantot k la n6cessite de regendrer les adsorbants ou absorbants utilises, charges a 
leur tour des impuretes contenues dans l'HCl a purifier, ou encore a la necessite 
de reg6n6rer les couteux catalyseurs d'hydrogenation ou d'oxydation utilises. 

Le document EP-A-061 8170 divulgue un procede d'obtention d'acide 
chlorhydrique pur "reagent grade" a partir de l'HCl produit au cours de la 

25 fabrication d'isocyanates organiques par reaction d'une amine organique avec du 
phosgene. Pour des raisons mal 61ucid6es, cet HC1 contient souvent plus de 
200 ppb d'impuretes a base de fer (EP-A-0618170, page 2, lignes 27 a 37). La 
solution compliquee et onereuse propos6e dans ce document pour T Elimination 
de ces impuretes consiste a convertir cet HC1 en acide chlorhydrique et a mettre 

30 cet acide chlorhydrique ensuite en contact avec une rSsine 6changeuse d' anions. 

Le document US- A-2 004/0 1634 11 decrit des methodes de purification plus 
particulierement applicables a THC1 produit lors de la fabrication d'isocyanates. 
Cet HC1 est souille par des composes aromatiques chlores, tels que le chloro- et 
le dichlorobenzene presents dans le milieu de synthese des isocyanates. La 

35 presence de ces composes, ainsi que des produits resultant de leur 

transformation, dans l'HCl utilise par exemple dans l'etape d'oxychloration 
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calalylique clc I'clhylcne en DCK, lors (lc la fabrication du chlorine de vinyle, 
nuit au bon deroulcment de cctle dtape d'oxychloration, nolammcnt par 
deactivation du catalyscur, el cela que Ton opere en lit fluide ou en lil fixe. Lc 
lit fixe est par aillcurs sensible a I'accuni illation de produits de degradation ou dc 
5 charbonnemenl qui conduisent a des pertes de charges dlevees. Pour y remddicr, 
il pcut devenir neeessaire d'intcrromprc la fabrication pour rcnouveler tout ou 
partie de la charge de catalyscur. La solution proposed dans lc document 
US-A-2004/01 6341 1 pour cpurer l'HCl en composes aromatiques chlores reside 
dans une condensation en deux stades avee recyclage de la phase condens6e la 
10 plus froide du second stade au premier. II s'agit d'un dispositif complexe 
comprenant un groupe frigorigene, coutcux et ncScessitant une importante 
d6pense d'^nergie. De plus, I'cfficacite* de cette 6puration est limine par la 
tension de vapeur des composes aromatiques a dliminer, a la temperature atteinte 
a la condensation. 

15 La presente invention vise a fournir un proc6d6 et un appareillage de 

purification du chlorure d'hydrogene ne prcscntant pas ces inconvenients. 

La presente invention concerne des lors a titre principal un proc£de pour la 
purification de chlorure d'hydrogene a l'6tat gazeux contenant des composes 
organiques aromatiques qui comprend au moins une 6tape de mise en contact 

20 dudit chlorure d'hydrogene avec un agent de lavage contenant du 
1 ,2-dichlorethane. 

Dans la presente description, on entend designer par le terme « agent de 
lavage contenant du 1 ,2-dichlorethane » ou plus simplement « agent de lavage » 
une composition dans laquelle le 1,2-dichlor Ethane (DCE) est present a l'etat 
25 liquide. 

Le proc£de selon P invention s'applique le plus generalement a la 
purification d'HCl resultant de syntheses impliquant la presence de composes 
organiques aromatiques. Compte tenu de cette origine, cet HC1 contient, a titre 
d'impuretes, un ou plusieurs composes organiques aromatiques dont le point 

30 normal d'ebullition est generalement sup6rieur a 100 °C, composes qui sont au 
moins partiellement solubles dans Tagent de lavage ou miscibles avec ce dernier. 
De preference, l'HCl a purifier est le sous-produit de la fabrication d'isocyanates 
organiques par reaction de phosgene avec une amine organique, le plus souvent 
une amine aromatique et de preference une diamine aromatique. Dans ce cas 

35 particulier, les impuretes sont le plus frequemment des composes 
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chloroaromatiques, typiquement le chlorobenzene et le dichlorobenzene, utilises 
comme solvants dans cette fabrication. 

L'agent de lavage utilisable selon la presente invention contient 
avantageusement du DCE a l'etat liquide. La presence, dans ledit agent de 
5 lavage, d'autres composes capables de solubiliser la (ou les) impurete(s) 

presente(s) dans THCl a purifier ou de former un melange liquide avec elle(s) 
n'est nullement exclue du cadre de T invention. On pr6f£re toutefois que T agent 
de lavage contienne au moins 50 % en volume de DCE, plus particulierement au 
moins 80 % en volume. De maniere tout particulierement preferee, 1' agent de 

10 lavage est substantiellement constitue de DCE a l'etat liquide, plus precisement 
dans le cas ou THCl a purifier est destine a etre utilise dans une oxychloration 
catalytique de T ethylene en DCE. Dans ce cas, un avantage essentiel du procede 
de Tinvention reside dans le fait que la presence de ce DCE n'est aucunement 
genante, puisqu'il s'agit du compose principalement forme au cours de cette 

1 5 oxychloration. 

Comme il a 6t6 dit plus haut, lorsque l'HCL a purifier est le sous-produit 
de la fabrication d'isocyanates organiques par reaction d'une amine organique 
avec du phosgene, il contient aussi des impuretes k base de fer 
(cf.EP-A-0618170). 

20 De maniere surprenante, le procede de purification selon Tinvention se 

revele particulierement simple et efficace pour eliminer ces impuretes a base de 
fer 6galement. 

Les differentes impuretes peuvent avantageusement etre pr^sentes dans 
l'HCl gazeux a l'etat de gouttelettes, de particules salides ou de fractions 
25 gazeuses. 

Le procedd selon Tinvention est effectue a toute pression compatible avec 
le maintien de THCl a purifier a Tetat gazeux. Cette pression est g£n6ralement 
comprise entre 1 et 20 bar, de preference entre 5 et 15 bar, plus particuliere-ment 
aux environs de 1 0 bar. La temperature a laquelle le procede est effectue peut 

30 etre choisie aisement par Thomme du metier de maniere a favoriser la dissolution 
et/ou T absorption des impuretes dans T agent de lavage et en tenant compte des 
valeurs de la tension de vapeur des composes organiques aromatiques presents a 
titre d' impuretes dans THCl a purifier. Cette temperature est gen£ralement 
comprise entre 50 et - 20 °C, de preference entre 0 et 35 °C. Des valeurs 

35 voisines de la temperature ambiante (environ 25 °C) sont particulierement 
preferees. 
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Lc rapport entre les debits rcspcclifs d' agent de lavage ct tV\ ICI a purifier 
n'est pas critique et peut varier dans une large mesure. 11 n'est limite en pratique 
que par le cout de la regeneration de l'agent de lavage. En general, le debit 
d'agent de lavage est compris enlre 0,5 el 50 % en poids par rapport au debit 
5 d'HCI a purifier, de preference cntrc 1 ct 20 %, tout particuliercment enlre 2 et 
10%. 

Le procede selon Tinvention peut etre realise en continu ou en discontinu. 
On prefere operer en continu. 

Lc procede selon V invention comprend au moins une etapc de mise en 

1 0 contact de l'HCl avec Tagent de lavage. De preference, et dans le cas ou on 
opere en outre en continu, on proeddc toutefois en deux etapes; une des etapes 
comprend alors une circulation en navctte (recyclage) de l'agent de lavage et 
l'autre etapc comprend un apport d'agent de lavage frais. Dans ce cas, le debit 
d'agent de lavage frais est g6n£ralement compris entre 0,1 et 10 % en poids du 

15 debit de 1TIC1 a purifier, de preference entre 0,5 et 5 %, plus particuliercment 
aux environs de 2,5 %. 

Le melange liquide ou la solution (appeles ci-apres fraction (f)) 
comprenant l'agent de lavage, charge des impuretes extraites de l'HCl a purifier, 
et aussi la partie de cet HC1 qui s'est dissous dans ou melange avec ledit agent de 

20 lavage, peut etre ensuite traite, au moins en partie, par tout moyen connu, pour en 
separer l'HCl, par exemple par lavage, par neutralisation, par decantation, par 
distillation, par absorption, par stripping, etc. 

On prefere separer THC1 de l'agent de lavage charge en impuretes en 
soumettant la totalite ou au moins une partie de la fraction (f) a une operation de 

25 stripping. De preference, seule une partie de la fraction (f) est soumise a une 
operation de stripping. A cet effet, on divise la fraction (f) en une fraction 
liquide (fl) et en une fraction liquide (f2). Cette division peut etre effectuee au 
moyen de tout dispositif connu pour la separation en deux d'un courant liquide et 
pour la regulation des debits qui en decoulent, tel qu'un te muni de vannes de 

30 regulation de debit par exemple. Dans le cas ou le procede de purification selon 
Tinvention est realise en continu, la fraction (fl), enrichie en agent de lavage, est 
alors avantageusement recyclee a 1'etape de mise en contact de l'HCl avec 
l'agent de lavage. La fraction (£2) (aussi appelee "courant de purge") est, quant a 
elle, soumise a l'operation de stripping mentionnee plus haut, operation au cours 

35 de laquelle s'effectue la separation, d'une part, de l'HCl contenu dans cette 

fraction (£2) - qui peut etre recycle a 1'etape de mise en contact avec l'agent de 
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lavage - et, d ; autre part, du solde du courant de purge comprenant 
essentiellement le residu de l'agent de lavage charge en impuret£s. 

Dans le cas tout particulierement prefere, mentionne plus haut, ou l'agent 
de lavage est substantiellement constitue de DCE a l'etat liquide, ce courant de 
5 purge residue! peut etre avantageusement valorise en le conduisant vers une unit<£ 
dans laquelle on procede, selon une premiere variante, en une ou plusieurs 
etapes, au lavage, a la neutralisation et/ou a la decantation de DCE resultant 
d'une 6tape d'oxychloration de 1' ethylene auquel le courant de purge peut etre 
ajoute. Le DCE est ensuite avantageusement seche et distille avant utilisation. 
1 0 Selon une seconde variante, le courant de purge residuel peut etre envoye 

directernent a 1'etape de distillation qui precede son utilisation sans avoir 6t& 
soumis a un lavage, une neutralisation, une decantation et/ou un sechage 
prealable(s). On prefere cependant la premiere variante. Le DCE obtenu peut 
etre utilise k n'importe quelles fins, de preference il est soumis a une pyrolyse 
1 5 pour fabriquer du chlorure de vinyle. 

Les proportions respectives de fractions liquides (fl) et (f2), resultant de la 
division de la fraction (f), peuvent varier dans une large mesure. Le debit de 
fraction (£2) est generalement choisi de maniere a limiter la consommation 
d'energie necessit£e par Formation de stripping et de maniere a deconcentrer 
20 suffisamment la fraction (fl) en impuretes afin d'assurer une bonne juration de 
THCL Le debit de la fraction (£2) est generalement compris entre 1 et 70 % en 
poids du debit de la fraction (f), de preference entre 10 et 50 % en poids, plus 
particulierement entre 15 et 35 % en poids. 

Le procede de purification selon l'invention est tres efficace. Ce procede 
25 permet de ramener le niveau d' impuretes organiques aromatiques & moins de 
100 ppm, de preference a moins de 50 ppm. Dans le cas des composes 
chloroaromatiques mentionnes plus haut, on peut atteindre, grace au procede 
selon l'invention, une teneur residuelle dans l'HCl n'excedant pas 10 ppm. Pour 
ce qui conceme les impuretes a base de fer mentionnees plus haut, le procede de 
30 purification selon l'invention permet de ramener leur niveau a moins de 5 ppm, 
de preference a moins de 0,5 ppm. De manure tout particulidrement preferee, 
grace au procede selon l'invention, la teneur residuelle en fer dans l'HCl 
n'excede pas 200 ppb. 

Selon un autre aspect, T invention concerne aussi un appareillage pour la 
35 purification d'HCl a l'etat gazeux. Cet appareillage comprend au moins une 

colonne de lavage parcourue a contre-courant, d'une part, par l'HCl a purifier et, 
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cTautrc part, par F agent dc lavage defmi plus liaut. 1 /HCI ga/.cux purine 
s^chappc uu sommel dc la colonne. A la base de la colonne, on recueille unc 
fraction (0 comprcnant r agent de lavage, les impuretes (telles que definies plus 
haut) cxtraites de FIIC1 a purifier et la partie de cet MCI qui s'est dissous ou 
5 melange avec 1' agent de lavage. 

Dans une varianle preferee de realisation de Fappareillagc selon 
Finvention, la colonne de lavage comprend deux sections qui peuvent etre 
agencies s6par£ment ou, de preference, Tune au-dessus de r autre. Dans le cas 
d'unc colonne dc lavage comprcnant deux sections, la premiere section est 

1 0 alimentde par au moins une partie de la fraction (0 deTinie ci-dessus, prelevde a 
la base de cette section et recyclee en navctte. Cettc fraction (f) pcut etre 
avantageusement trait^e, au cours de son recyclage, en tout ou cn partie, par tous 
moyens connus a cet effet pour en s^parer 1* agent de lavage charge" des impuretes 
qu'il a cxtraites de FHC1. Ces moyens peuvent etre ceux mentionn6s plus haut 

1 5 en rapport avec le traitement de la fraction (f). La fraction (f) est, de manicre 
preT6ree, trait6e, au moins en partie, dans unc colonne de stripping, pour en 
extraire les impuretes, avant de la recycler au sommct dc la premiere section de 
la colonne dc lavage. 

Dans le cas d'une colonne de lavage comprenant deux sections, la 

20 deuxieme section, surmontant de preference la premiere, est alimentee en agent 
de lavage frais. 

La colonne de lavage peut etre 6quipee de tout type connu de materiau de 
garnissage favorisant les echanges entre le constituant a Fetat gazeux a purifier 
(HC1) et F agent de lavage liquide. Une description des materiaux les plus 

25 couramment utilises figure par exemple dans les paragraphes 3.4., 3.5. et 3.6. des 
pages 8-20 et 8-21 du volume B 3 : Unit Operations II de Ullmann's 
Encyclopedia of Industrial Chemistry, Fifth, Completely Revised Edition, editeur 
VCH, 1988. Dans le cas d'une colonne de lavage comprenant deux sections, un 
garnissage constitue d'anneaux de Raschig ou de selles de Berl s'est avere 

30 avantageux, avec une preference toute particuliere pour les selles de Berl, dans la 
premiere section, compte tenu du debit souvent assez important de liquide 
parcourant cette section. La seconde section, ne recevant que l'appoint d' agent 
de lavage, peut avantageusement etre muhie de plateaux a cloches assurant un 
tres bon contact des phases. 

35 Le proc6de et Tappareillage selon l'invention vont maintenant etre ilhistres 

en faisant reference au dessin accompagnant la presente description. Ce dessin 
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est constitue de la Figure 1 annexee, representant schematiquement une forme 
d'execution pratique des aspects de F invention. Selon cette forme d'execution, 
l'HCl gazeux provient d'une unite de fabrication d'isocyanates et est souille par 
des impuretes essentiellement constitutes de monochlorobenzene a raison de 
5 250 ppm et de fer a raison de 1 0 ppm. L'agent de lavage est constitue de DCE. 
L'HCl purifie est emmene vers une unite d'oxychloration d'ethylene. 

L'HCl a purifier est introduit par la conduite 4 dans la section 2 de la 
colonne de lavage 1 ou regne une temperature de 25 °C et une pression de 
1 0 bar. Du DCE frais (necessaire a l'appoint, compte tenu de rentrainement par 

1 0 tension de vapeur de DCE vers l'mute" d'oxychloration d'ethylene via l'HCl 

epure* et de l'elimination de DCE via le systeme de purge (voir ci-dessous)) est 
introduit, a un debit representant environ 2,5 % en poids du debit de l'HCl a 
purifier, par la conduite 5 dans la section 3 de la colonne de lavage 1. La 
section 2 de la colonne de lavage 1 est garnie de selles de Berl. La section 3 de 

15 la colonne de lavage 1 est munie de plateaux a cloches. Une fraction liquide (f) 
comprenant du DCE dans lequel sont dissoutes les impuretes extraites de l'HCl a 
purifier et une partie de cet HC1 est prelevee au bas de la colonne 1 via la 
conduite 6 et recyclee en navette au sommet de la section 2 via la pompe 7 et la 
conduite 8 avec un debit representant environ 7 % en poids par rapport au debit 

20 d'HCl k purifier . Le systeme de purge du DCE contamine par le 

monochlorobenzene et le fer comprend une colonne de stripping et de 
separation 10 alimented, via la conduite 9, par une fraction liquide (f2), derivee 
de la fraction (f) par le te et les vannes de regulation de debit 8bis. Le debit de la 
fraction (f2) represente 25 % en poids du d^bit de la fraction (f) dont elle est 

25 derivee. La colonne de stripping renvoie l'essentiel de l'HCl dissous dans la 

colonne de lavage 1 via la conduite 12. Le courant de purge rdsiduel evacue par 
la conduite 1 1 contient essentiellement le DCE charge de monochlorobenzene et 
de fer. Son debit ne represente que 2 pour mille en poids du debit de l'HCl a 
purifier et il peut aisement etre traite par les systemes de lavage, de neutralisation 

30 et/ou de decantation qui suivent imm^diatement le reacteur d'oxychloration en 
meme temps que le DCE synth6tis6 dans le reacteur d'oxychloration. Le DCE 
peut ensuite etre seche* et distille avant utilisation. L'HCl gazeux purifie quitte la 
colonne 1 via la conduite 13 pour etre achemine" vers l'unite d'oxychloration 
d'ethylene. 

35 Grace a cet appareillage, la teneur en monochlorobenzene de l'HCl est 

ramenee de 250 ppm a moins de 1 0 ppm dans la fraction liquide sortant de la 
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colonnc I via laconduite 13. On constate aussi une reduction de la 
contamination minerale : Ja lencur en fcr dc la phase gazeuse passe de 1 0 ppm ft 
moins de 200 ppb. Cette operation pcrmet done d'^purcr eflicaccmcnt I'HCI en 
chlorobenzcine ct d'en retirer le fei\ que celui-ci soit present cn temps que 
5 particulcs solides, gouttclettes ou commc fraction ga/.euse. On obtient de la sorte 
un produit utilisable sans inconvenient pour une 6tape d'oxychloration dc 
T ethylene. 
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REVENDIC ATIONS 

1 - Procede pour la purification de chlorure d'hydrogene a 1'etat gazeux 
contenant des composes organiques aromatiques, comprenant au moins une etape 
de mise en contact dudit chlorure d'hydrogene avec un agent de lavage contenant 
du 1,2-dicMorethane. 

2 - Procede selon la revendication 1 dans lequel le chlorure d'hydrogene 
est le sous-produit de la fabrication d'isocyanates organiques par reaction de 
phosgene avec une amine organique. 

3 - Procede selon la revendication 1 dans lequel les composes organiques 
aromatiques sont des composes chloroaromatiques. 

4 - Procede selon la revendication 1 dans lequel le chlorure d'hydrogene 
contient en outre du fer. 

5 - Proc&te selon la revendication 1 dans lequel le chlorure d'hydrogene 
est destine a etre utilise dans une reaction d'oxychl oration de l'ethylene. 

6 - Appareillage pour la purification de chlorure d'hydrogene a l'etat 
gazeux comprenant au moins une colonne de lavage parcourue a contre-courant, 
d'une part, par le chlorure d'hydrogene a purifier et, d' autre part, par un agent de 
lavage contenant du 1 ,2-dichlorethane. 

7 - Appareillage selon la revendication 6 dans lequel la colonne de lavage 
comprend deux sections. 

8 - Appareillage selon la revendication 7 dans lequel les deux sections de la 
colonne de lavage sont disposees l'une au dessus de Fautre. 



1/1 



2881732 




REPUBLIQUE FRANCAISE 



2881732 



I INSTITUT 
NATIONAL DE 
LA PROPRIETE 
INDUSTRIELLE 



RAPPORT DE RECHERCHE 

PRELIMINAIRE 

etabli sur la base des dernieres revendications 
deposees avant le commencement de la recherche 



N° d'enreglstrement 
national 



FA 661921 
FR G501249 



Categorie 



DOCUMENTS CONSIDERES COMME PERTINENTS 



Revendcalion(s) 
oonc«rn*e(G) 



Citation du document avec indication, en caa de besoin, 
des parties pertinentes 



Classement attribiM 
^•invention par NNP1 



A,D 



US 3 618 295 A (FRIEDHELM GEIGER ET AL) 
9 novembre 1971 (1971-11-09) 
* colonne 1, ligne 70 - colonne 3, ligne 
20 * 



6-8 



C01B7/07 
B01D53/14 



DATABASE CA [Online] 
CHEMICAL ABSTRACTS SERVICE, COLUMBUS, 
OHIO, US; 

MILCHERT, EUGENIUSZ ET AL: "Recovering 
hydrogen chloride and organic chloro 
compounds from the reaction mixture in the 
chlorination of ethylene" 
XP002352443 
extrait de STN 

Database accession no. 123:86568 
* abrege * 

& PL 162 910 Bl (POLITECHNIKA SZCZECINSKA, 
POL.; ZAKLADY AZ0T0WE "WLOCLAWEK") 
31 janvier 1994 (1994-01-31) 



US 3 411 867 A (BEECH RONALD W ET AL) 
19 novembre 1968 (1968-11-19) 
* colonne 1, ligne 20-51 * 



1,2 



DOMAINES TECHNIQUES 
RECHERCHES (lnt.CL.7) 



DATABASE CA [Online] 
CHEMICAL ABSTRACTS SERVICE, COLUMBUS, 
OHIO, US; 

MYSZKOWSKI, JERZY ET AL: "Removal of 
chlorinated organic impurities from 
hydrogen chloride" 
XP002352444 
extrait de STN 

Database accession no. 113:214744 
* abrege * 

& PL 136 598 B2 (POLITECHNIKA SZCZECINSKA, 
POL.) 31 mars 1986 (1986-03-31) 



-/-- 



C01B 
B01D 



Date d'achevement de la recherche 

3 novembre 2005 



Examinateur 



Besana, S 



cat£gorie des documents cites 

X : particular© ment pertinent k tui seul 

Y : particuliere merit pertinent en oombinaison aveo un 

autre document de la me me categoric 
A : arriere-plan teohnotogique 
O : divulgation non-ecrite 
P : document intercalate 



T : theorie ou principe a la base de r invention 

E : document de brevet beneficiant cfune date anterieure 

a la date de depot et qui n'a ete publie qu'a cette date 

de depot ou qu'a une date posterieure. 
D : cite dans la demande 
L : oite pour d'autres raisona 

& : membre de la me me famille, document correspondant 



page 1 de 2 



REPUBLIC!)! I MANGAir.l: 



2881732 




INSTITUT 
NATIONAL Dl 

1A rRormiTi 

INDUITRIILLI 



RAPPORT DE RECHERCHE 

PRtLIMINAIRE 

6tabli aur la baBO doa dornldres revendlcattona 
ctepos6o8 avnnt lo oommoncement de la recherche 



Catbgotio 



DOCUMENTS CONSIDtR^S COMME PERTINENTS 



lovnnitrinll(>n(n) 
OoiiCAiitA«i(») 



Citation riu dooum«nt nveo Indication, »n on» de bosoln, 
den petition portirmntoo 



DATABASE CA [Online] 

CHEMICAL ABSTRACTS SERVICE, COLUMBUS, 
OHIO, US; 

MYSZKOWSKI, JERZY ET AL: "Removal of 
organic compounds from gaseous hydrogen 
chloride by an absorption method" 
XP002352445 
extrait de STN 

Database accession no. 107:157554 
* abrege * 

& CHEMIA ST0S0WANA , 30(4), 545-51 CODEN: 
CHSWAP; ISSN: 0376-0898, 1986, 



DATABASE CA [Online] 

CHEMICAL ABSTRACTS SERVICE, COLUMBUS, 
OHIO, US; 

KOPPE, JUERGEN ET AL: "Purifying 
hydrochloric acid from a vinyl chloride 
synthesi s" 
XP002352446 
extrait de STN 

Database accession no. 99:24877 
* abrege * 

& DD 157 789 Z (VEB CHEMISCHE WERK, GER. 
DEM. REP.) 8 decembre 1982 (1982-12-08) 



N" (J'fMtmulnlromanl 
nullomil 



FA 661921 
FR 05G1249 



Clnnanmont nltrlbud 
a I'lnvoitllon pur 1'INPI 



DOMAINES TECHNIQUES 
RECHERCHES (lnt.CL.7) 



Date d'achevement de la recherche 

3 novembre 2005 



Examinateur 

Besana, S 



CAT £G OR IE DES DOCUMENTS CITES 

X : particulierement pertinent a lui seut 

Y : particulierement pertinent en oombinaison aveo un 

autre document de la me me categorie 
A : arriere-plan technologique 
O : divulgation non-ecrite 
P : document intercalaire 



T : theorie ou principe a la base de rinvention 

E : document de brevet benef iciant cfune date anterieure 

a la date de depot et qui n'a ete pub lie qua cette date 

de depot ou qu'a une date posterieure. 
D : cite dans la demande 
L : cite pour d'autres raisona 

& : membre de la me me famille, document correspondent 



page 2 de 2 



2881732 



ANNEXE AU RAPPORT DE RECHERCHE PRELIMINAIRE 

RELATIF A LA DEMANDE DE BREVET FRANQA1S NO. FR 0501249 FA 661921 



La presents annexe indique les membres de la famille de brevets relatifs aux documents brevets cites dans le rapport de 
recherche preliminaire vise ci-dessus. n o -ii onnc 

Les dits membres sont contenus au fichier informatique de POffice europeen des brevets a la date du uo-ll-cuua 
Les renseignements fournis sont donnes a frtre indicatif et n'engagent pas la responsabihte de I'Office europeen des brevets, 
ni de 1" Administration francaise 



Document brevet cite 
au rapport de recherche 



US 3618295 



Date de 
publication 



09-11-1971 



Membre(s) de la 
famille de brevet(s) 



Date de 
publication 



AT 


290564 


B 


11-06-1971 


BE 


741878 


A 


04-05-1970 


CH 


534635 


A 


15-03-1973 


DE 


1809607 


Al 


18-06-1970 


FR 


2023586 


A5 


21-08-1970 


GB 


1285599 


A 


16-08-1972 


JP 


51020479 


B 


25-06-1976 


LU 


59827 


Al 


19-01-1970 


NL 


6915747 


A 


21-05-1970 


R0 


57139 


Al 


11-12-1974 


SE 


350470 


B 


30-10-1972 



PL 


162910 


Bl 


31- 


-01- 


1994 


PL 


285359 


Al 


02-12-1991 


US 


3411867 


A 


19- 


-11- 


1968 


CH 


437215 


A 


15-06-1967 










DE 


1519946 


Al 


23-01-1969 














GB 


1077350 


A 


26-07-1967 


PL 


136598 


B2 


31 


-03- 


•1986 


PL 


248661 


A2 


07-05-1985 



DD 157789 Z 



s 

O 



Pour tout renseignement concern ant cette annexe : voir Journal Officiel de I'Office europeen des brevets, No . 12/82 



page 1 de 2 



2881732 



ANNEXE AU RAPPORT DE RECHERCHE PR^LIMINAIRE 

RELATIF A LA DEMANDE DE BREVET FRANQAIS NO. FR 0501249 FA 661921 



La presonto nnnnxn indiqun Ion monibmn do In Imnillo do bruvnlii rolatiln mix documents brovotn oitou d/inn lo rapport do 
recherche proliminnlr o vio6 ci duuuuu. fiQ_11 PfifiR 

Le3 dit3 meinbrou 3ont contenuu nu lichtur informuliquci do I'OHico ouropoun doii brovet3 a lo dutu du V)o~ i 1-£UUD 
Les rensoignomontri fournin nont donnon atitro indinntif ot n'ongngont pan In rooponanbilito do I'Otfico ouropoon don brovot3, 
ni de 1'Adminiotrutioii francaiue 



Document brovot cito 
au ropport de rochorclio 



Onto do 
publication 



Mombro(3) do In 
famille de brevet (3) 



Dato do 
publication 



DD 157789 



Pour tout renseignement concernant cette annexe : voir Journal Officie! de ('Office europeen des brevets, No. 12/82 



page 2 de 2 



iiiiiiiiiiiiniinninniiiiiiHin 

US 20090022653A1 

(19) United States 

(12) Patent Application Publication ( h» Pub. No.: US 2009/0022653 Al 

Strebelle et al. (43) Pub. Date: Jan. 22, 2009 



(54) METHOD FOR PURIFYING HYDROGEN 
CHLORIDE 



(75) Inventors: 



Michel Strebelle, Brussels (BE); 
Michel Lempcreur, Corbais (BE) 



Correspondence Address : 

OBLON, SPIVAK, MCCLELLAND MAIER & 
NEUSTADT, P.C. 
1940 DUKE STREET 
ALEXANDRIA, VA 22314 (US) 



(73) Assignee: 

(21) Appl.No.: 

(22) PCT Filed: 



SOLVAY (SOCIETE 
ANONYME), Brussels (BE) 

11/815,505 

Feb. 6, 2006 



(86) PCT No.: 



PCT/EP2006/050695 



§371 (c)(1), 

(2), (4) Date: Jul. 3, 2008 
(30) Foreign Application Priority Data 

Feb. 8,2005 (FR) 05.01249 

Publication Classification 

(51) Int. CI. 

C01B 7/07 (2006.01) 
BOW 47/10 (2006.01) 
US. CI 423/488; 422/4; 422/129 



(52) 
(57) 



ABSTRACT 



Method for purifying hydrogen chloride gas containing aro- 
matic organic compounds, comprising at least one step of 
contacting the said hydrogen chloride with a scrubbing agent 
containing 1 ,2-dichlorethane. 
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METHOD FOR PURIFYING HYDROGEN 
CHLORIDE 



[0001] The present invention relates to a method for puri- 
fying hydrogen chloride. It relates more particularly to a 
method for purifying hydrogen chloride gas containing aro- 
matic organic compounds, particularly chlorinated aromatic 
compounds. It further relates to an apparatus for purifying 
hydrogen chloride gas and to a method for ethylene oxychlo- 
rination using the hydrogen chloride obtained by the purifi- 
cation method according to the invention. 
[0002] A large number of industrial chemical methods gen- 
erate hydrogen chloride gas (HC1) as by-product. Among the 
most commonly practised, they include the production of 
vinyl chloride, the production of chloromethanes and chlori- 
nated solvents of which the molecule contains two carbon 
atoms, the synthesis of isocyanates and the synthesis of flu- 
orinated hydrocarbons. 

[0003] This production of large quantities of HC1 raises the 
problem of its purification when it is to be re-used as raw 
material for other methods. 

[0004] Thus, concerning the production of vinyl chloride 
for example, the synthesis method by chlorination and oxy- 
chlorination of ethylene and thermal decomposition of the 
1,2-dichlorethane (DCE) formed, would theoretically gener- 
ate the quantity of HCL necessary for the method if it were 
reversible. In practice, however, it may be necessary to add 
make-up HC1 from an external source. During the synthesis, 
to prevent the formation of toxic products and organic com- 
pounds detrimental to the effectiveness of the ethylene oxy- 
chlorination catalyst, it is important to use make-up HC1 that 
has previously been purified. Thus document EP-A-774 450 
teaches that tie formation of polychlorinated dibenzodioxins 
(PCDD) and of polychlorinated dibenzofurans (PCDF) in 
oxychlorination can be ascribed to aromatic compounds 
which contaminate the reagents. 

[0005] Methods for purifying HC1 by scrubbing using sol- 
vents have already been described. Thus French patent 1417 
388 generally mentions the stripping of organic and inorganic 
matter from HC1 by scrubbing using high boiling point 
organic compounds (page 4, left hand column, end of second 
paragraph); the French patent application published under 
number 2 1 5 1 1 07 refers (page 2, lines 1 8 to 3 1 ) to a method 
for extracting low boiling point impurities from hydrogen 
chloride by scrubbing with high boiling point perchlorinated 
hydrocarbons, and emphasises its drawbacks; the Japanese 
patent application published under number 02137704 A2 
describes the purification of HC1 containing chlorinated 
hydrocarbons by scrubbing with a pentachlorethane solution. 
The common drawback of all these purification methods is 
that the compound used for scrubbing contaminates the HC1 
in its turn, and the disposal of this compound raises a problem 
associated with the fact that HC1 is still at least partially 
soluble in the liquid phase of the said compound. 
[0006] According to document PL-B-162 910, HC1 is sepa- 
rated from a mixture of non-aromatic organochlorine com- 
pounds in an absorber, with spraying with DCE cooled to 
between -25 and -15° C. 

[0007] Document EP-A-0 774 450 mentions several "exter- 
nal" sources of make-up HC1 useable for producing vinyl 
chlorides (page 3, lines 14 to 21). Amongst these sources 
figures the production of organic isocyanates. This document 
also describes several methods for removing the aromatic 



compounds from the "external" HC1 to be used in an oxy- 
chlorination method (page 3, last 5 lines to page 4, line 17). 
These methods, which make use of fractional distillation 
including a condensation step, of adsorption or absorption by 
suitable liquids or solids, and of catalytic hydro genat ion and 
oxidation reactions, all have drawbacks associated with the 
complexity of the apparatus to be used, with the need to 
regenerate the adsorbents or absorbents used, filled in their 
turn with the impurities present in the HC1 to be purified, or 
with the need to regenerate the costly hydrogenation or oxi- 
dation catalysts used. 

[0008] Document EP-A-0 61 8 1 70 discloses a method for 
obtaining pure "reagent grade" hydrochloric acid from the 
HC1 produced during the production of organic isocyanates 
by reacting an organic amine with phosgene. For unclear 
reasons, this HC1 often contains more than 200 ppb of iron- 
based impurities (EP-A-0 618 170, page 2, lines 27 to 37). 
The iron can catalyze side reactions like the addition of HC1 
to olefins or the formation of heavier compounds by alkyla- 
tion of aromatics. The complicated and costly solution pro- 
posed in this document for removing these impurities is to 
convert this HC1 to hydrochloric acid and then to contact this 
hydrochloric acid with an anion exchange resin. 
[0009] Document US-A-2004/01 6341 1 describes purifica- 
tion methods more particularly applicable to the HC1 pro- 
duced during the production of isocyanates. This HC1 is 
soiled by chlorinated aromatic compounds, such as the 
chloro- and dichlorobenzene present in the isocyanate syn- 
thesis medium. The presence of these compounds, and of 
their conversion products, in the HC1 used, for example, in the 
step of catalytic oxychlorination of ethylene to DCE, during 
the production of vinyl chloride, harms the progress of this 
oxychlorination step, particularly by deactivating the cata- 
lyst, irrespective of whether the catalyst bed is fluidized or 
fixed. The fixed bed is also sensitive to the accumulation of 
degradation or carbonation products which cause high pres- 
sure drops. To remedy this, it may become necessary to inter- 
rupt the production to renew all or part of the catalyst load. 
The solution proposed in document US-A-2004/01 6341 1 for 
stripping the chlorinated aromatic compounds from HC1 is a 
two-stage condensation with recycle of the colder condensed 
phase from the second stage to the first. This involves a 
complex device comprising a costly refrigeration unit requir- 
ing high energy consumption. Moreover, the efficiency of this 
stripping is limited by the vapour pressure of the aromatic 
compounds to be removed, at the temperature reached in 
condensation. 

[0010] It is the object of the present invention to provide a 
method and an apparatus for purifying hydrogen chloride that 
does not have these drawbacks. 

[0011] The present invention accordingly relates mainly to 
a method for purifying hydrogen chloride gas containing 
aromatic organic compounds, comprising at least one step of 
contacting the said hydrogen chloride with a scrubbing agent 
containing 1,2-dichlorethane. 

[0012] In the present description, "srubbing agent contain- 
ing 1 ,2-dichlorethane" or simply "rubbing agenf * means a 
composition in which 1,2-dichlorethane (DCE) is present in 
the liquid state. 

[0013] The method according to the invention applies in 
general for purifying HC1 produced by syntheses involving 
the presence of aromatic organic compounds. On account of 
this origin, this HC1 contains, as impurities, one or more 
aromatic organic compounds of which the standard boiling 
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point is generally above I DO" ( '., compounds that arc at least 
p;irli;il)y soluble in I he scnibhingngent ormiscihlc therewith. 
Preferably, Ihe MCI In be purified is llie hy-producl of Ihe 
production of organic isocynnalcs hy rending phosgene wilh 
;in organic limine, usually an nmmatie amine and preferably 
nn aromatic diamine. In this particular case, the impurities are 
frequently chloroaromatic cninpounds, lypicnlly chloroben- 
/.enc nnd dielilorobcn/cnc, used ns solvents in this produc- 
tion. 

|(MH4| The scrubbing agent useable according to the 
present invention contains IX'K in the liquid stnte. l lie pres- 
ence, in llie said scrubbing agent, of other compounds capable 
of solubili/.ing the itnpurily(ies) present in the IK 'I lo be 
purilied or of forming a liquid mixture wilh it (them) is not at 
nil excluded from the framework of the invention. I lowever, it 
is preferable for the scrubbing agent lo contain at least 50% by 
volume of 1X:1{, more particularly at least 80% by volume. In 
a particularly preferred manner, Ihe scrubbing agent substan- 
tially consists of IX'H in the liquid slate, more precisely in the 
case in which the 1 IC1 to be purilied is intended for re-use in 
a catalytic oxychlorinntion of ethylene lo IX'H. In this case, 
an essential advantage of the method of the invention resides 
in the fact Unit the presence of tins 1X:H is not at all disturbing, 
because it is the main compound formed during this oxychlo- 
r inalion. 

(0015) As stated above, if the 1IC1 lo be purilied is the 
by-product of the production of organic isocyanatesby react- 
ing an organic amine with phosgene, it also generally con- 
tains iron-based impurities (cf. HP-A-0 618 170). 
1 001 6 J In general, the 1 1C1 contains metal impurities. These 
metal impurities include those resulting from corrosion of the 
installations, particularly those based on iron, nickel and 
chromium. Inorganic compounds entrained in the form of 
droplets or by vapour pressure, such as ammonium chloride, 
may also be present and disturbing in the downstream portion 
of the method, because they often promote clogging. 
[0017J Unexpectedly, the purification method according to 
the invention is particularly simple and effective for removing 
metal impurities. Preferably, the purification method accord- 
ing to the invention is particularly simple and effective for 
removing iron-based impurities. 

[00181 Tb c various impurities may advantageously be 
present in the HC1 gas in the state of droplets, solid particles 
or gas fractions. 

[0019] The method according to the invention is advanta- 
geously implemented at any pressure compatible with the 
maintenance of the HC1 to be purified in the gas state. This 
pressure is generally between 1 and 20 bar, preferably 
between 5 and 15 bar, more particularly about 10 bar. The 
temperature at which the method is implemented could easily 
be selected by a person skilled in the art in order to promote 
the dissolution and/or absorption of the impurities in the 
scrubbing agent and taking account of the vapour pressure of 
the aromatic organic compounds present as impurities in the 
HC1 to be purified. This temperature is generally between -20 
and +50° C., preferably between 0 and +3 5° C. Values close to 
ambient temperature (about 25° C.) are particularly preferred. 
[0020] The ratio of the respective of scrubbing agent and of 
HC1 flow rates to be purified is not critical and may vary 
greatly. It is only limited in practice by the cost of regenerat- 
ing the scrubbing agent. In general, the flow rate of scrubbing 
agent is between 0.5 and 50% by weight with respect to the 
flow rate of HC1 to be purified, preferably between 1 and 20%, 
and particularly between 2 and 10%. 



[002 1 1 I he method according to llie invention can be car- 
ried out in continuous or butch mode. 1'onlinuous mode is 
preferred. 

|0022| The method according to the invention comprises at 
least one step of contacting the i 1( 'I with the scrubbing agent. 
IVclcmbly, nnd in the case of continuous operation, it is 
nevertheless carried out in two steps; one of the steps com- 
prising loop How (recycle) of the scrubbing agent nnd the 
other step comprising an addition of make-up fresh scrubbing 
agent. In this case, ihe How rate of fresh scrubbing agent is 
generally between 0.1 and 10% by weight of the How rale ol" 
I K 'I to be purilied, preferably between 0.5 and 5%, and pnr- 
liculnrly about 2.5%. 

1 00 2.1 1 The liquid mixture or solution (called fraction (1) 
below) comprising llie scrubbing agent, containing the impu- 
rities extracted from the NCI lo be purified, and also ihe part 
of this I ICI that is dissolved in or mixed with Ihe said scmb- 
bing agent, can then be treated, at least partly, by any known 
means, lo separate the 1 1CI therefrom, for example by scnib- 
bing, neutralization, settling, distillation, absorption, strip- 
ping, etc. 

[0024} II is preferable to separate the 1 IC1 from the scrub- 
bing agent containing impurities by subjecting all or at least 
part of the fraction (0 to a stripping operation. Preferably, 
only part of the 1 Vac t ion (1) is stripped. For this purpose, the 
fraction (() is advantageously divided inlo a liquid fraction 
(fl) and a liquid fraction (12). This division can be effected 
using any known device for splitting a liquid stream into two 
and for regulating the resulting flow rates, such as a tee fitted 
with (low control valves, for example. In the case in which the 
purification method according to the invention is carried out 
in continuous mode, the fraction (fl), enriched with scrub- 
bing agent, is advantageously recycled to the step of contact- 
ing the 1 1C1 with the scrubbing agent. The fraction (f2) (also 
called the "purge stream") is advantageously subjected to the 
stripping operation mentioned above, during which the I1C1 
present in this fraction (f2) — which may be recycled to the 
contacting step with the scrubbing agent — is separated from 
the remainder of the purge stream essentially comprising the 
residual scrubbing agent containing impurities. 
10025] In the particularly preferred case, mentioned above, 
in which the stripping agent substantially consists of DCE in 
the liquid state, this residual purge stream can be utilised 
advantageously by sending it to a unit in which, in a first 
variant, the scrubbing, neutralization and/or settling of the 
DCE resulting from an ethylene oxychlorination step to 
which the purge stream may be added, is carried out in one or 
more steps. The DCE is then advantageously dried and dis- 
tilled before use. In a second variant, the residual purge 
stream can be sent directly to the distillation step which 
precedes its use without being subjected to prior scrubbing, 
neutralization, settling and/or drying. However, the first vari- 
ant is preferred. The DCE obtained can be used for any 
purpose, but is preferably pyrolyzed to produce vinyl chlo- 
ride. 

[0026] The respective proportions of liquid fractions (fl) 
and (f2), resulting from the splitting of the fraction (f), may 
vary greatly. The flow rate of fraction (fl) is generally 
selected so as to limit the energy consumption required by the 
stripping operation and to sufficiently strip the fraction (fl) of 
impurities to ensure proper purification of the HC1. The flow 
rate of the fraction (f2) is generally between 1 and 70% by 
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weight of the flow rate of the fraction (f), preferably between 
10 and 50% by weight, more particularly between 15 and 
35% by weight. 

[0027] The purification method according to the invention 
is highly efficient. This method serves to reduce the level of 
aromatic organic impurities to below 100 ppm, preferably to 
below 50 ppm. In the case of the chloroaromatic compounds 
mentioned above, the method according to the invention can 
be used to obtain a residual content of not more than 10 ppm 
in the HC1. As to the metal impurities, particularly the iron- 
based impurities mentioned above, the purification method 
according to the invention serves to reduce their level to 
below 5 ppm, preferably to below 0.5 ppm. In a particularly 
preferred manner, thanks to the method according to the 
invention, the residual content of metal impurities, particu- 
larly iron, in the HC1, does not exceed 200 ppb. 
[0028] The method according to the invention has the 
advantage of avoiding the formation of toxic products such as 
PCDD and PCDF by sending aromatic compounds to oxy- 
chlorination. It also has the advantage of preventing clogging 
by the deposition of inorganic elements and also side reac- 
tions to oxychlorination caused by the introduction of iron- 
based contaminants. 

[0029] According to another aspect, the invention further 
relates to an apparatus for purifying HC1 gas. This apparatus 
comprises at least one scrubber with countercurrent flow of 
the HC1 to be purified and of the scrubbing agent defined 
above, the said scrubber comprising two sections placed one 
above the other. The purified HC1 gas escapes at the top of the 
column. At the base of the col umn , a fraction (f) is collected 
comprising the scrubbing agent, the impurities (as defined 
above) extracted from the HC1 to be purified and the portion 
of this HC1 that is dissolved or mixed with the scrubbing 
agent. 

[0030] In the scrubber comprising two sections, the first 
section is advantageously supplied with at least part of the 
fraction (f) defined above, tapped off at the base of this section 
and recycled in loop mode. This fraction (f) can advanta- 
geously be treated, during its recycling, frilly or partially, by 
any known means for this purpose, in order to separate the 
scrubbing agent containing the impurities that it has extracted 
from the HC1. These means may be those mentioned above 
concerning the treatment of the fraction (f). The fraction (f) is 
preferably treated, at least partly, in a stripper, to extract the 
impurities therefrom, before being recycled to the top of the 
first section of the scrubber. 

[003 1] In the scrubber comprising two sections, the second 
section, placed above the first, is advantageously supplied 
with fresh scrubbing agent. 

[0032] The scrubber may be equipped with any known type 
of packing material that promotes exchanges between the 
component in the gas state to be purified (HC1) and the liquid 
scrubbing agent. A description of the most commonly used 
materials is given, for example, in sections 3.4, 3.5 and 3.6 of 
pages 8-20 and 8-21 of volume B 3: Unit Operations II of 
Ullmann's Encyclopedia of Industrial Chemistry, Fifth, Com- 
pletely Revised Edition, published by VCH, 1988. In the 
scrubber comprising two sections, a packing consisting of 
Raschig rings or Berl saddles has been found to be advanta- 
geous, with a particular preference for Berl saddles, in the first 
section, because of the often high liquid flow rate passing 
through this section. The second section, which only receives 



make-up scrubbing agent, can advantageously be provided 
with bubble cap trays for good contact of the liquid and gas 
phases. 

[0033] The invention finally relates to a method for ethyl- 
ene oxychlorination into 1 ,2-dichloroethane using the hydro- 
gen chloride obtained by the purification method according to 
the invention. 

[0034] The oxychlorination reaction is advantageously per- 
formed in the presence of a catalyst comprising active ele- 
ments including copper deposited on an inert support. The 
inert support is advantageously chosen from alumina, silica 
gels, mixed oxides, clays and other supports of natural origin. 
Alumina constitutes a preferred inert support. 
[0035] Catalysts comprising active elements which are 
advantageously at least two in number, one of which is cop- 
per, are preferred. Among the active elements other than 
copper, there may be mentioned alkali metals, alkaline-earth 
metals, rare-earth metals and metals of the group consisting 
of ruthenium, rhodium, palladium, osmium, iridium, plati- 
num and gold. The catalysts containing the following active 
elements are particularly advantageous: copper/magnesium/ 
potassium, copper/magnesium/sodium; copper/magnesium/ 
lithium, copper/magnesium/caesium, copper/magnesium/so- 
dium/lithium, copper/magnesium/potassium/lithium and 
copper/magnesium/caesium/lithium, copper/magnesium/so- 
dium/potassium, copper/magnesiuru/sodium/caesium and 
copper/magnesium/potassium/caesium. The catalysts 
described in patent applications EP-A 255 156, EP-A 494 
474, EP-A-657 212 and EP-A 657 213, incorporated by ref- 
erence, are most particularly preferred. 
[0036] The copper content, calculated in metal form, is 
advantageously between 30 and 90 g/kg, preferably between 
40 and 80 g/kg and in a particularly preferred manner between 
50 and 70 g/kg of catalyst. 

[0037] The magnesium content, calculated in metal form, is 
advantageously between 10 and 30 g/kg, preferably between 
1 2 and 25 g/kg and in a particularly preferred manner between 
15 and 20 g/kg of catalyst. 

[0038] The alkali metal content, calculated in metal form, is 
advantageously between 0. 1 and 30 g/kg, preferably between 
0.5 and 20 g/kg and in a particularly preferred manner 
between 1 and 15 g/kg of catalyst. 

[0039] The Cu:Mg:alkali metal(s) atomic ratios arc advan- 
tageously 1:0.1-2:0.05-2, preferably 1:0.2-1.5:0.1-1.5 and in 
a particularly preferred manner 1:0.5-1:0.15-1. 
[0040] Catalysts having a specific surface area, measured 
according to the B.E.T. method with nitrogen, advanta- 
geously between 25 m 2 /g and 300 m 2 /g, preferably between 
50 and 200 m 2 /g and in a particularly preferred manner 
between 75 and 175 m 2 /g, are particularly advantageous. 
[0041] The catalyst may be used in a fixed bed or in a 
fluidized bed. This second option is preferred. The oxychlo- 
rination process is advantageously exploited under the range 
of the conditions usually recommended fortius reaction. The 
temperature is advantageously between 150 and 300° C, 
preferably between 200 and 275° C. and most preferably from 
215 to 255° C. The pressure is advantageously greater than 
atmospheric pressure. Values of between 2 and 10 absolute 
bar gave good results. The range between 4 and 7 absolute bar 
is preferred. This pressure may be usefully modulated in 
order to obtain an optimum residence time in the reactor and 
to maintain a constant rate of passage for various speeds of 
operation. The usual residence times range from 1 to 60 
seconds and preferably from 10 to 40 seconds. 
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|(H)42| I In- source ol "oxyy.cn for tliis nxychloriit.il ion may 
he air, pure oxyy.cn »>r a mixture thereof preferably pure 
nxyy.cn. Hie laller snlulinn, wliicli allows easy recycling of 
l)ie unconverted reagents, is preferred. 
J 0043 1 The residents may he introduced into the bet! by any 
known device. It is generally advantageous to introduce the 
oxygen separately from the other reagents for salety reasons. 
These also require maintaining the gaseous mixture leaving 
the reactor or recycled thereto outside the limits of inflam- 
mability ;it the pressures and temperatures considered. It is 
preferable to maintain a so-called rich mixture, that is con- 
tinuing too little nxygen relative In the fuel to ignite. In this 
regard, the abundant presence (>2%, preferably >5% vol) of 
hydrogen would constitute a disnd vantage given the wide 
range ol inflammability uf this compound. 
1 0044 1 The hydrogen chloride (1 lCI)/oxygen ratio used is 
advantageously between 3 and 6 mol/mol. The cthylene/hy- 
dm gen chloride ratio is advantageously between 0.4 and 0.6 
mol/mol. 

[0045] The IX -H obtained by oxychlorination of ethylene 
may then be subjected to i\ pyrolysis into vinyl chloride which 
may then be polymerized into polyvinyl chloride. 
1 0046] The purification method and apparatus according to 
the invention will now be illustrated with reference to the 
drawing appended to the present description. This drawing 
consists of FKi. 1 appended hereto, schematically showing a 
practical embodiment of the aspects of the invention. Accord- 
ing to this embodiment, the I IC1 gas issues from an isocyanale 
production unit and is soiled by impurities essentially con- 
sisting of monochlorobenzeneat the rate of 250 ppm and iron 
at the rate of 10 ppm. The scrubbing agent consists of DCE. 
The purified HCI is sent to an ethylene oxychlorination unit. 
[00471 I he. IICl to be purified is inlroduced via the line 4 
into the section 2 of the scrubber 1 where the temperature is 
25° C. and the pressure is 10 bar. Fresh DCC (necessary for 
make-up, because of the entrainment by vapour pressure of 
DCE to the ethylene oxychlorination unit via the purified 1 1C1 
and the removal of DCC via the purge system (see below)) is 
introduced at a flow rate representing about 2.5% by weight of 
the flow rate of HCI to be purified, via the line 5 into the 
section 3 of the scrubber 1 . The section 2 of the scrubber 1 is 
packed with Berl saddles. The section 3 of the scrubber 1 is 
provided with bubble cap trays. A liquid fraction (f) compris- 
ing DCE containing the dissolved impurities extracted from 
the HCI to be purified and part of this HCI is tapped off at the 
bottom of the column 1 via the line 6 and recycled in loop 
mode to the top of the section 2 via the pump 7 and the line 8 
with a flow rate representing about 7% by weight of the flow 
rate of HCI to be purified. The system for purging DCE 
contaminated by monochJorobenzene and iron comprises a 
stripping and separation column 10 supplied, via the line 9, 
with a liquid fraction (f2), bypassed from the fraction (f). The 
flow rate of the fraction (f2) represents 25% by weight of the 
flow rate of the fraction (f) from which it is bypassed. The 
stripping column sends most of the dissolved HCI to the 



scrubber I via the line 1 2. The residual purge stream removed 
via the line II essentially contains DCE containing 
monoehlorobenzenc and iron. Its How rale only represents 
0.2% by weight ol the How rateofl ICI to be purified and it can 
he treated easily by the scrubbing, neutralization and/or set- 
tling systems immediately following the oxychlorination 
reactor at the same lime as the 1 X !l •* synthesized in the oxy- 
chlorination reactor. The IX !li can then be dried and distilled 
before use. The purified I ICI gas leaves the column 1 via the 
line 13 and is sent to the ethylene oxychlorination unit. 
|0048| Thanks to this apparatus, the monoehlorobenzenc 
content of the 1 1(1 is reduced from 250 ppm to below 10 ppm 
in the liquid fraction leaving the column 1 via the line 13. The 
inorganic contamination is also reduced: the iron content of 
the gas phase drops from 10 ppm to below 200 ppb. I lencethis 
operation serves elTcclivcly to purify the NCI of chloroben- 
zene and to remove the iron therefrom, whether the laller is 
present in the limn of solid particles, droplets or a gas frac- 
tion. A product useable without any problem for an ethylene 
oxychlorination step is thus obtained. 

1. A method lor purifying hydrogen chloride gas contain- 
ing aromatic organic compounds, comprising at least one step 
of contacting the said hydrogen chloride with a scrubbing 
agent containing 1,2-dichlorethanc. 

2. llie method according to claim 1, in which the hydrogen 
chloride is the by-product of the production of organic isocy- 
anatcs by reading phosgene with an organic amine. 

3. The method according to claim 1, in which the aromatic 
organic compounds are chloroaromatic compounds. 

4. The method according to claim 1 in which the hydrogen 
chloride also contains metal impurities. 

5. The method according to claim 1, in which the scrubbing 
agent substantially consists of 1,2-dichlorocthanc in the liq- 
uid state. 

6. The method according to claim 1, in which the step of 
contacting wilh the scrubbing agent is carried out at tempera- 
ture of between -20 and +50° C. 

7. The method according to claim 1, in which the slep of 
contacting with the scrubbing agent is carried out at a pressure 
of between 1 and 20 bar, 

8. The method according to claim 1, in which the flow rale 
of scrubbing agent is between 0.5 and 50% by weight of the 
flow rale of HCI to be purified. 

9. The method according to claim 1, in which the hydrogen 
chJoride is intended for use in an ethylene oxychlorination 
reaction. 

1 0. An apparatus for purifying hydrogen chloride gas com- 
prising at least one scrubber with countercurrent flow of the 
hydrogen chloride to be purified and of a scrubbing agent 
containing 1 ,2-dichlorethane, the said scrubber comprising 
two sections placed one above the other. 

1 1 . A method for ethylene oxychlorination into 1 ,2-dichlo- 
roethane using the hydrogen chloride obtained by the method 
according to claim 1. 

* * » * * 



